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Photochemical investigation of oven dried ground roots and flowers of Clerodendron phlomidis
lead to the isolation of two flavonoidglycosides, n-r.-Rhamnopyranosyl-f 1~2)-a-.o-Glucopyranosyl-7-
O-naringin-4-0-a-o-glucopyranoside-5-methylether 1 and 4,2', 4'-trihydroxy-6'-methoxy chalcone-a, 4'-
u-o-diglucoside 5.Their structures have been established by spectroscopic studies ...
Various medicinal properties are attributed to
Clerodendron in Indian medical practices.
Secondary metabolite such a B-si;osterol, lupeol
acetate, scutellarein, n-mannitol, ceryl alcohol,
flavonoids among others have been isolatedi" from
C. phlomidis. The isolation of two novel flavonoid
glycosides from the plant is now being reported.
Compound 1: C34H«OI9, ElMS; m.p. 212-14°C;
gave positive Shinoda test (Mg~HCI) suggesting
the presence of a flavone or flavanone. The UV
was typical of flavones or flavanones", The IR
spectrum showed peaks at 3400 (br) polyhydroxy
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Acid hydrolysis of 1 gave an aglycone 2
(C16H140S MS; m.p. 258-59°C) which on
acetylation yielded a diacetate 3, (C2J11S07 m.p.
172-74°C). The IHNMR spectrum of 2 showed a
signal for a methoxy group at 8 3.75 (s), a typical
four peak pattern doublet for 4'-oxygenated B-ring
(8 7.25 6.80, J=9 Hz each), two meta coupled
doublets (8 5.83), 6.03, J=2.2 Hz each) and a
typical ABX pattern of protons (8 2.70, m, and
5.35, IH, dd, J=5 Hz) like that of naringenin-5-
methylether" (lit. m.p. 258-61°C, diacetate, m.p.
171.5-73°C). The MS of 2 showed molecular ion
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There were characteristic ion peaks at rnJz 166
and 120 due to retro-Diels-Alder fragmentation
indicating the presence of methoxy group at ring-A
(Scheme I).
This fragmentation suggests the aglycone to be
naringenin-S-methylether. The BC NMR spectrum
of 1 (Table -I) showed signals at 0101.1 (anomeric
glucose C-l", 104.4 (anomeric rhamnose C-l "'),
10 1.7 (anomeric glucose C-l "). On acetylation
(Ac20lPy) 1 gave a deca-acetate 4 (01.95-2.45).
The 'HNMR spectrum of 1 showed three anomeric
protons at 05.1, 05.5 and 5.3 which appeared as
doublets each (J=3Hz). These data indicate the
presence of two D-glucose units which have a-
linkages with the aglycone and a rhamnose unit
Scheme I
which is linked to a glucose unit at a-position. The
attachment of sugar units at C-7 and C-4'
respectively on the aglycone was apparent from the
UV spectrum of 1 which showed a bathochromic
shift of SOnm in the presence of NaOMe without
increase in intensity. The 'HNMR spectrum of 1
showed signals for glycosyl protons at (0 3.25-
S.S,m), two broad singlets (86.35, 6.50) for C-6, C-
8 protons, two broad singlets each (86.50, 7.00) for
C-3', C-S' and C-2', C-6' protons. FAS-MS of 1
showed a molecular ion peak at rnJz 756.7086,286
[M'-sugar units], 166, and 120 due to cleavage of
the aglycone. Compound 1 was, therefore,
identified as a-L-Rhamnopyranosyl-(1~2)-a-D-
glucopyranosyl-7 -0-naringin-4'-0-a-D-
Table I-BC NMR data of I and 5 (CDPD).
Aglycone Sugar
Carbon S Carbon 1 S
C-2 - 77.8 C-I - 114.5 Glucose at C-7 Glucose at
C-3 - 41.9 C-2 - 164.4 101.1 C-4'
C-5 - 163.5 C-3 - 99.7 I" 75.3 I"" 101.6
C-6 - 95.6 C-4 - 166.4 2" 77.3 2•••• 71.5
C-7 - 16{;.6 C-5 - 95.9 3" 73.9 3•••• 75.0
C-8 - 94.9 C-6 - 163.1 4" 77.5 4 ••••62.7
C-9 - 162.7 C-a. - 144.6 5" 62 ..1 5"" 78.4
C-IO - 101.7 C-B - 126.4 6" Rhamnose at C- 7 6"" 55.9
C-I' - 130.5 C-I - \29.4 104.4 Glucose
C-2' - 128.6 C-2 - 132.6 72.1 atC-4
C-3' - 113.3 C-3 - 115.0 1'" 81.7 I ••••101.1
C-4' - 159.4 C-4 - 161.0 2'" 78.4 2"" 71.4
C-5' - 113.3 C-5 - 115.4 3'" 70.0 3"" 74.6
C-6' - 128.6 C-6 - 131.7 4'" 17.9 4"" 62.7
C-O - 196.1 C-O - 194.9 5'" 5"" 77.8
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glucopyranoside-5-methylether.
Compound 5: (C2S H34 015, ElMS; m ..p. 186-
88°C), gave a positive FeCl3 test but a negative
Shinoda test suggesting the absence of a flavone or
a flavanone nucleus". The UV spectrum showed
absorption bands peculiar to chalcones". The IR
spectrum showed peaks at 3400 (br) for a
polyhydroxy system 2775 for a methoxy group and
at 1645 cm' for a conjugated carbonyl group. Acid
hydrolysis of 5 yielded the aglycone 6, (CI6HI40S),
which furnished a tri-acetate 7, on acetylation with
Ac20lPy, m.p. 172-173°C, (C26H2IOs)' The
IHNMR spectrum of 5 showed a methoxy group
signal at 83.72 (br, s) a typical four peak pattern
doublet for 4-oxygenated B-ring (87.25, 6.80,
J=9Hz each), three one-proton singlets at 88.0,
7.80, 7.60 (exchangeable with D20) attributable to
phenolic -OH. The absence of ABX pattern with
the X portion centred around 85.6 which is
characteristic" of the protons of H-3 and H-2 of a
flavanone nucleus confirms that 5 was not a
flavanone as indicated by Shinoda test.
Furthermore the presence of AB quartet (J=16Hz)
for the -HC = CH- protons at 87.60-7.80
characteristic" of the ArCH = CH-CO-Ar system
in chalcones confirmed that 5 was a chalcone. The
FAB-MS of 6 showed molecular ion peak at rnJz
120 rationalized as shown in Scheme II.
This suggests the -OMe group to be in ring A.
The 13C NMR spectrum of 5 showed signals at
810 l.1 and 10l. 6 due to anomeric carbons of two
D-glucose units. Acetylation of 5 (Ac20lPy) gave a
nona acetate(8) (8l.98 - 2.44). The IHNMR
spectrum of 5 showed two anomeric protons at
85.1 and 5.3 which appeared each as a doublet
(J=3Hz). These data show that 5 contains two 0-
glucose units which have a-linkages with the
aglycone. The data suggests 6 to be chalcone 6'-
methylether. The attachment of sugar units at C-4
and C-4' respectively was apparent from the UV











of 50nm in NaOMe. The IH NMR spectrum of 5
showed signals for twelve glucosyl protons (3.25-
5.80), two anomeric protons, two broad singlets
(6.35, 6.50) for C-3', C-5' protons, two broad
singlets each (86.50, 7.00) for C-3, C-5 and C-2,
C-6 protons. FAB-MS of 5 showed a molecular ion
peak at rnJz 610 and significant peaks at rnJz 287
due to loss of two glucose units and rnJz 168 and
120 due to cleavage of the isosaJipurpol 6'-
methyl ether into two halves. The 13C NMR
spectral data are shown in Table I. Compound 5 is
thus identified as 4, 2', 4'-trihydroxy-6'-methoxy-
chalcone 4, 4'-a-D-diglucoside.
Experimental Section
General: Mps were determined on a
Gallenkamp melting point apparatus and are
uncorrected. IR spectra were recorded in KBr on a
Perkin-Elmer double beam spectrometer 580B.
FAB-MS on a 1010H Nermag mass spectrometer,
and IH and 13CNMR spectra on a Bruker AMX
400 spectrometer in CDPD using TMS as an
internal standard.
Extraction and isolation: Flowers and roots of
C. phlomidis were collected from Ntan Obu,
Odukpani L.G.A. in Cross River State, Nigeria.
The plant was authenticated by the Botany
Division of the Biological Sciences Department of
the University of Calabar and Voucher specimen is
deposited in the Herbarium of the University of
Calabar.
Oven dried ground flowers (300g) were soxhlet
extracted with n-Hexane and MeOH for 24hr each.
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The concentrated MeOH solution gave 5 g of
residue. The residue (l.Og) was column
chromatographed on Si02 gel G eluting with n-
Hexane-EtOAc (1:9) when compound 5 (45mg)
was obtained. Column chromatography of the
concentrated n-Hexane fraction (1 g) yielded 7-
hydroxy flavone (48mg), m.p. 142-44°C, and 7-
hydroxyflavavone (60mg), (all known
compounds). The structure of these compounds
were established by comparison of their spectral
data with the reported 14 data that of authentic
samples.
Oven dried ground roots of the plant was soxhlet
extracted with MeOH and the concentrated extract
yielded 12.5g residue. The residue (1 g) was
column chromatographed over Si02 gel G eluting
with MeOH-CHCI3 (1 :4) to yield compound
1,55mg.
Acid hydrolysis of the compounds 1 and 5.
Compounds 1 and 5 (2mg each) were heated with
aq. 10% HCI (2ml) in a sealed tube at 100°C for
4hr. The aglycone was extracted with Et20; the
layer was neutralized with N,N-dioctylamine
(10% CHCI3) and dried. The aglycone and sugars
were identified by TLC analysis with authentic
samples using CHCI3-Me2CO (50:6) and CH2CI2-
MeOH-H20) (50:25:5) as mobile phases
respectively.
Compound 1. Crystallised from MeOH as
colourless crystals; m.p. 212-14°C; UV (MeOH)
(nm) (log e): 234 (3.97), 290(3.92), 224(4.1);
IH NMR (CD30D): 83.75 (3H, br, s, OMe), 2.70
(2H, m, AB, H-3), 5.35 (lH, dd, X of ABX, H-2),
5.1,5.3,5.5 (lH each, d, anomeric sugar carbons),
6.35,6.50 (lH, br, s. H-6, H-8), 6.50, 7.00 (lH, br,
s, H-3', H-5' and H-2' and H-6'), 3.25-5.5 (m,
glycosyl protons).
Compound 5. Crystallised from MeOH as
yellow granules (45mg); m.p. 186-88°C, UV
Scheme II
(MeOH) (nm) (log E): 245sh (4.25) and 364 (4.42);
IHNMR: 87.80 (lH, d, J=16Hz), 7.75 (2H, m),
7.60 (lH, d, J-16Hz), 7.00 (2H, m), 6.50 (lH, br,
s), 6.35 (IH, br, s), 3.25 - 5.30 (l2H, m), 8.0, 7.80,
7.60 (phenolic -OH, s). The tri-acetate of aglycone
6, m.p. 172-73°C; UV (MeOH) (nm): 273 and 320;
IR: 1743 and 1682 cm'; IHNMR: 82.25 (s, 9H),
2.70 (dd, J=16.5Hz, IH), 6.31 (d, J=8Hz, IH) 7.44
(d, J=8Hz, IH).
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